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(57) Abstract 

A non-impact printer system (10) is disclosed, and 
includes a paper diverter (18) disposed above the printer 
for receiving individual sheets of the printed paper seriatim 
from the printer along a printer path of travel (32) and for 
positioning the printed sheet temporarily above the printer at a 
rest position (B). The paper diverter (18) subsequently moves 
the printed paper sheets sidewardly from the rest position 
along a transverse paper path (34) at approximately 90 degrees 
to the printer paper path (32) to a storage position immediately 
adjacent to the printer to one side thereof to cause the series 
of printed paper sheets to be moved seriatim at a sharp 90 
degree angle from the printer paper path of travel (32) to 
the storage position. A printed paper sheet storage unit (14) 
disposed adjacent to the printer at one side thereof at the 
storage position enables the printer and the sheet storage unit 
(14) to be closely spaced in a side-by-side configuration. 




>: <WO„ 



9941 17BAl_l_> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 
SN 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 
Burkina Faso 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







BNSDOCID: <WO 9941 1 78A 1 _!_> 



WO 99/41178 



PCT/US98/06602 



1 

TITLE OF THE INVENTION 
COMPACT PRINTER SYSTEM AND METHOD OF USING SAME 
CROSS-REFERENCE TO RELATED APPLICATIONS 
Not Applicable 

5 STATEMENT REGARDING FEDERALLY SPONSORED 

RESEARCH OR DEVELOPMENT 

Not Applicable 

REFERENCE TO A "MICROFICHE APPENDIX" 
Not Applicable 

1 o BACKGROUND OF THE INVENTION 

Technical Field 

The present invention relates in general to a compact printer system and a 
method of using it. It more particularly relates to a non-impact printer system, which 
includes a non-impact printer, such as a laser printer, input devices such as paper 
15 trays, and output storage units, such as mailboxes and stackers. 
Background Art 

Modern computer systems employ high speed non-impact printers, such as 
laser and ink jet printers for printing documents quickly and efficiently. Such modern 
printer systems are frequently shared by a group of users by employing suitable 
2 0 networks. Thus, such a printer system must perform efficiently and effectively at 
high rates of speed in order to accommodate the demands of users. 

Such systems frequently employ output storage units, such as mailboxes and 
stackers, since a variety of different documents are being prepared, and a group of 
different users are creating the documents. 
25 Thus, with such large and sophisticated equipment, the units can occupy large 

portions of valuable floor space. Additionally, it is desirable to have the units 
disposed in close proximity to one another in order to be able to use them more 
conveniently. 

A preferred arrangement of the components would be to have the input units 
3 0 or storage trays, the non-impact printer and the output storage unit in a compact 
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configuration, preferably in a side-by-side configuration so that the overall system 
components can be positioned against a wall to conserve space, and yet be 
convenient to use and to operate. Due to the manner in which paper sheets enter and 
exit these components, it is difficult to arrange the units in a compact configuration. 
5 Conventional laser printers usually discharge printed paper sheets into a 

stacking compartment on top thereof seriatim. The stacked paper sheets are 
presented in a portrait mode with the short side of the paper being disposed parallel 
to the front face of the printer. Conventional storage units, such as mailboxes and 
stackers ordinarily receive the printed paper sheets in a landscape mode with the 

1 0 longer dimension thereof being the leading edge entering such units. Thus, in order 
to transport the printed paper sheets being discharged from a non-impact printer in a 
portrait presentation and then move the sheets into the storage unit disposed at the 
side of the laser printer in a compact configuration, the paper handling path would 
require a sharp 90 p diverting of the paper from the printer paper path. Such an 

15 abrupt change in the paper path is heretofore unknown in the art, in view of the 

difficulty to change the direction of movement at such an abrupt change of direction 
without turning the paper sheet. 

In U.S. patent 5,188,355, there is disclosed an apparatus for conveying sheets 
from landscape to portrait in an envelope filling system. The equipment for changing 

2 0 the direction of travel of the paper sheets without rotating the paper include the use 
of transport rollers disposed at an angle of 45 0 to cause the paper to gradually 
change from one direction to another direction at 90 * thereto. The gradual changing 
of direction is required by the patented system due to the high speed of operation to 
avoid paper jams. 

2 5 While such an arrangement may be desirable for such an envelope filling 

system, it would not at all be desirable for use in a non-impact printer arrangement 
where the printed sheets being discharged from the printer must be moved sidewardly 
to an immediately adjacent storage unit without jamming. 
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SUMMARY OF THE INVENTION 
The above and further objects of the present invention are realized by 
providing a new and improved compact non-impact printer system. 

Another object of the present invention is to provide such a new and 
5 improved printer system which enables paper sheets to be moved from the printer 
directly sidewardly therefrom in a change of orientation from portrait to landscape 
without turning the printed paper sheets. 

Briefly, the above and further objects of the present invention are realized by 
providing a new and improved compact printer system, which includes a diverter to 
10 move the printed paper sheets from the printer directly sidewardly into an 
immediately adjacent paper storage unit. 

A non-impact printer system is disclosed, and includes a paper diverted 
disposed above the printer for receiving individual sheets of the printed paper seriatim 
from the printer along a printer path of travel and for positioning the printed sheet 
15 temporarily above the printer at a rest position. The paper diverter subsequently 

moves the printed paper sheets sidewardly from the rest position along a transverse 
paper path at approximately 90 ° to the printer paper path to a storage position 
immediately adjacent to the printer to one side thereof to cause the series of printed 
paper sheets to be moved seriatim at a sharp 90 ° angle from the printer paper path of 
2 0 travel to the storage position. A printed paper sheet storage unit disposed adjacent 
to the printer at one side thereof at the storage position enables the printer and the 
sheet storage unit to be closely spaced in a side-by-side configuration. 

BRIEF DESCRIPTION OF DRAWINGS 
The above mentioned and other objects and features of this invention and the 
2 5 manner of attaining them will become apparent, and the invention itself will be best 
understood by reference to the following description of the embodiment of the 
. invention in conjunction with the accompanying drawings, wherein: 

FIG. 1 is a pictorial view of a compact non-impact printer system, which is 
constructed in accordance with the present invention; 
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FIG. 2 is a diagrammatic plan view of the system of FIG. 1; 

FIG. 3 is an enlarged, partly diagrammatic, side elevational view of the system 
of FIG. 1, illustrating the paper flow path into and out of the non- impact printer; 

FIG. 4 is an enlarged fragmentary plan view of the system of FIG. 1 ; 
5 FIG. 5 is an enlarged pictorial view of the paper diverter of FIG. 4, 

illustrating it with its top lid disposed in its open position; 

FIG. 6 is an enlarged sectional fragmentary view of the diverter of FIG. 5 
taken substantially on line 6-6 thereof; 

FIG. 7 is a diagrammatic plan view of a compact non-impact printer system, 
1 0 which is also constructed in accordance with the present invention; 

FIG 8 is a fragmentary enlarged plan view of the system of FIG. 7; 

FIG. 9 is an enlarged pictorial view of the paper diverter of the system of 

FIG. 7; 

FIG. 10 is an enlarged sectional side view of a conveyor belt mechanism of 
15 the system of FIG. 8 taken substantially on line 10-10 thereof; and 
FIG. 1 1 is a bottom view of the mechanism of FIG. 10. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Referring now to the drawings, and more particularly to FIGS. 1-6 thereof, 
there is shown a non-impact printer system 10, which is constructed in accordance 
2 0 with the present invention. The system 10 is constructed to require very little floor 
space and be able to be positioned near or against a wall, (not shown) while enabling 
the users to gain access thereto. 

The system 10 generally comprises a non-impact printer unit in the form of a 
laser printer unit generally indicated at 12. It is to be understood that the system 10 
2 5 may employ any type of non-impact printer, such as a laser printer or an ink jet 

printer. The system 10 includes a series of output storage printed paper sheet bins 
such as the bin 13 in a printed paper sheet storage unit 14. The storage unit 14 may 
be a mail box unit or a stacker unit. As illustrated and described herein, the storage 
unit 14 is a mail box unit. 
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A paper transport 16 conveys the printed paper seriatim from a paper diverter 
18 forming a top portion of the laser printer unit 12 for distributing the printed paper 
sheets to the storage bins, such as the storage bin 13. 

The laser printer unit 12 includes a group of paper storage trays, such as the 
5 trays 21, 23 and 25 storing stacks of blank paper sheets, such as the respective stacks 
22, 24, and 26 (FIG. 3). 

Paper sheets are printed within the laser printer unit 12 seriatim at a high rate 
of speed and are delivered via the paper diverter 18 and the paper transport 16 to one 
of the bins, such as the bin 13 of the mail box storage unit 14. As an example, a 
1 0 printed paper sheet 27 is the top sheet residing in the bin 13. 

Considering now the inventive method of transferring the printed paper sheet 
27 from the laser printer unit 12 to the storage bin 13 of the mail box storage unit 14, 
as best seen in FIG. 2, the printed paper sheet 27 exits a printer mouth 29 in the 
upper portion of the laser printer unit 12 and moves horizontally rearwardly along a 
15 longitudinal printer paper path as generally indicated at 32 from a position A to a rest 
position B. In this regard, the paper sheet 27 is presented in a portrait orientation 
and comes to rest at a rest position B. 

Thereafter, the diverter 18 causes the printed paper sheet 27 to move from its 
rest position B leftwardly sidewardly along a sideward transverse paper path 
2 0 indicated generally at 34 in a direction toward and through the paper transport 16 and 
into the mail box storage unit 14. In accordance with the present invention, the 
longitudinal printer paper path 32 is disposed at a sharp right angle relative to the 
sideward transverse paper path 34. In this manner, the storage unit 14 and its paper 
transport 16 can be mounted compactly in a side-by- side configuration relative to the 
2 5 laser printer unit 12 in accordance with the present invention. 

Considering now the laser printer unit 12 in greater detail with reference to 
FIG. 3, the laser printer unit 12 includes a paper tray housing 36 which is adapted to 
rest on the floor or other convenient supporting surface, and confines the paper trays 
21, 23 and 25. It is to be understood that while three paper trays have been shown 
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and described, it will become apparent to those skilled in the art that any number of 
paper trays may be included in the housing 36. For example, two, four or more paper 
trays may also be employed. 

Each one of the paper trays can be removed from the housing 36 for 
5 replenishing the supply of blank paper sheets therein. Once disposed in its storage 
position as indicated in FIG. 3, the paper sheets can be delivered seriatim for printing 
purposes as hereinafter described in greater detail. 

In accordance with the present invention, each paper tray includes a 
cantilevered feed mechanism 38, 41, and 43 mounted within each one of the 

10 respective paper trays 21, 23 and 25 at the open top portions thereof; for ejecting 
seriatim the top sheet of each one of the stacks 22, 24 and 26 of the paper sheets 
from the individual trays. In this regard, when the paper trays are removed from the 
paper printer unit 12, the cantilevered feed mechanisms can be rotated out of 
blocking engagement with the trays to permit a fresh supply of paper to be positioned 

15 within the interior of the tray, and then the cantilevered paper feed mechanisms swing 
downwardly into position to engage the top sheet of each stack as hereinafter 
described in greater detail. 

Considering now the cantilevered feed mechanisms in greater detail, each one 
of the mechanisms is similar to one another, and thus only the mechanism 36 will now 

2 0 be described in greater detail. The mechanism 36 includes a cantilevered arm 45 
which is pivotally mounted at its rear end portion and between a pair of side walls, 
such as the side wall 46 of the tray 21. A motor 48 is mounted on the arm 45 and 
drives a feed roller 49 on the distal free and of the arm 45 to engage top surface of 
the top sheet 52 of the stack 22 for driving it out of the open top of the tray 2 1 over 

2 5 a top edge 54 of an angularly sloping end wall 50. In this regard, the end wall 50 is 
angularly disposed at an obtuse angle relative to the bottom wall 5 1 to enable the 
stack 22 to be beveled at an angle as indicated in FIG. 3, so that the top sheet 52 of 
the stack 22 can be more readily separated from the stack 22 to overcome the 
frictional engagement with the stack. An angular back stop 53 mounted on the 
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bottom wall 5 1 of the tray 2 1 secures the stack 22 in its beveled condition, whereby 
the stop 53 extends in a parallel direction relative to the end wall 50. Thus, when the 
motor 48 is energized, the feed roller 49 drives the top sheet 52 and separates it from 
the stack 22 so that the sheet 52 is driven along the back end wall 50 and over its top 
edge 54 to exit the tray 21. 

A suitable sheet feed mechanism is disclosed in U.S. patent 5,377,969, which 
disclosed an articulating or movable pivot point arm. However, the feed arm can 
have a fixed pivot point, and can be mounted pivotaUy within the housing instead of 
the tray. With a fixed pivot point arm, its feed roller is positioned further away from 
the angular end wall to accommodate a variety of different paper weights. 

A vertical paper conveyor 56 transports the blank paper exiting individual 
ones of the trays 21, 23 and 25 in a vertical direction into a bottom portion of a laser 
printer housing 58, which is mounted on top of the paper tray housing 36 in a 
convenient compact manor. A roller 61 mounted within the laser printer housing 58 
conveys the blank paper from its vertical path of travel and thence along a horizontal 
forwardly directed paper path 62 via a roller 63 to a print cartridge 65 to print on the 
face of the paper sheet. The printed paper sheet is then conveyed to a fuser assembly 
67 via a set of feed rollers 69. The paper path then is conveyed in a vertical direction 
along a vertical paper path 70 at the front portion of the laser printer housing 58 and 
into a diverter housing 73 having a set of feed rollers 72, which then present the 
printed paper sheets rearwardly along the horizontal printer paper path 32 and 
through the printer mouth 29. 

Considering now the diverter 18 in greater detail with reference to FIGS. 4, 5 
and 6, the diverter 18 includes a hingedly mounted top lid 74, which may be manually 
moved to its opened position as indicated in FIG. 5 to facilitate the removal of paper 
jams if any. As best seen in FIG. 5, a guide plate 76 directs the paper sheets, such as 
the paper sheet 27 onto the top surface of a horizontal diverter platform 79. An 
upstanding paper guide 78 on the platform 79 receives the long marginal edge of the 
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printed paper sheet 27 as it moves in the printer paper path 32 toward the rest 
position B. 

A pivotable paper detecting finger 81 pivots out of the plane of the platform 
79 as the paper sheet is fed thereover. A switch (not shown) is actuated by the 
5 movement of the finger 81 to cause a conveyor belt 83 to be activated for carrying 
the paper sheet from the guide plate 76 to the paper rest position B along the top 
surface of the horizontal platform 79. An elongated rectangular opening in the 
platform 79 receives the conveyor belt 83. The conveyor belt 83 is driven by a 
motor- driven drive roller 85 and a driven roller 87. 
1 0 After the paper sheet 27 is conveyed to the rest position B, the paper sheet 27 

moves past the finger 81, which then is returned to its upright position. When the 
spring loaded finger 81 returns to its upright position, the conveyor belt 83 stops its 
movement to bring the paper sheet 27 to rest at the position B on the platform 79. 

In order to move the paper sheet 27 without turning it at right angles thereto 
15 along the leftward paper path 34 at a sharp right angle relative to the printer paper 

path, a pair of conveyor belts 89 and 92 extending at right angles to the conveyor belt 
83 carry the paper sheet 27 from the rest position B along the leftward transverse 
paper path 34 toward the paper transport 16. A pair of elongated spaced-apart 
parallel rectangular openings 94 and 96 in the platform 79 received the respective 
2 0 conveyor belts 89 and 92, the belts being mounted slightly below the top surface of 
the platform 79 so that the conveyor belt 83 can transport the paper sheet 27 
thereover. For the purpose of engaging and carrying the paper sheet 27 from the rest 
position B to the position C, each one of the conveyor belts 89 and 92 are provided 
with a pair of dogs 98 and 101, which are spaced apart by 180 0 along the endless 
2 5 belt 89. In the position as indicated in FIG. 6, the dog 98 is located at the elongated 
opening 89 in preparation for moving into position to move the next paper sheet 
sidewardly. The dog 107 is disposed at the leftward roller 105 after completing the 
movement of the sheet 27 leftwardly, and is shown in engagement with a pivotal 
paper clearing finger 109, which when engaged by the dogs, such as the dog 197, is 
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moved pivotally to actuate a switch (not shown) for de- energizing a motor 1 12 for 
the conveyor belt 89 to bring it to a stopped position as indicated in FIG. 6 for 
awaiting the arrival of the next paper sheet. When the next paper sheet (not shown) 
arrives at the rest position B, the dog 98 is carried by the belt 89 into a position 
5 where it extends through the elongated rectangular opening 94 and extends above the 
top surface of the platform 79 for engaging the long edge of the paper sheet, together 
with the corresponding dog 101 of the conveyor belt 92. 

Once both of the conveyor belts 89 and 92 are activated in response to the 
finger 81 indicating the clearing of the paper sheet 27 into its rest position B, the 
10 dogs 98 and 101 carry the paper sheet 27 along the paper path 34 toward the 

position C into the paper transport 16. The paper sheet continues to move to the 
position C until the dogs 98 and 101 engage their respective paper clearing fingers, 
such as the finger 109 (FIG. 6). At that point, the conveyor belts 89 and 92 are de- 
activated. 

15 Considering now the conveyor belt 89 in greater detail with reference to 

FIG. 6 ? the conveyor belt 89 is an endless loop and is stretched between the rollers or 
sprackets 103 and 105. A gear 1 14 drivingly connects the output shaft of the motor 
1 12 and the drive roller 103. 

As best seen in FIG. 1, a housing 115 disposed on top of the lid 74 confines a 

2 0 spring loaded ball 116 (FIG. 5) which is adapted to engage the conveyor belt 83 to 
guide the paper sheet between the ball 116 and the belt 83 as it moves along the 
printer paper path 32. Similarly, a pan* of spring loaded balls 118 and 120 mounted 
within the housing 115 of the lid 74 are adapted to engage the respective belts 92 and 
89 when the top lid 74 is disposed in its closed position as indicated in FIGS. 1 and 4. 

25 Similarly, a roller housing 123 (FIG. 1) at the free end of the top lid 74 confines a 
floating roller 125 (FIG. 5), which interacts with a roller 127 extending through a 
rectangular opening 129 of the platform 79 to help carry the paper sheets to the 
paper transport 16, when the lid 74 is disposed in its closed position. 



BNSDOCID: <WO. 



.9941176A1_1_> 



WO 99/41178 PCT/US98/06602 



It will become apparent to those skilled in the art that in place of the endless 
belts for the conveyor, a series of rollers may also be employed. 

Referring now to FIGS. 7, 8, 9, 10 and 1 1, there is shown another non- impact 
printer system, 132, which is constructed in accordance with the present invention. 
5 The system 132 is similar to the system 10, except that the system 132 can present 
and/or divert printed paper sheets in four different directions, two of which being 
moved at a sharp right angle to the printer paper path of travel. Thus, while the 
system 132 is shown and described to be a non-impact printer system, it may also be 
employed in a stand-alone kiosk (not shown) for presenting printed documents to 
1 0 customers. 

The system 132 generally includes a laser printer unit 133 which is similar to 
the laser printer unit 12 of FIG. 1. It should be understood that any type of non- 
impact printer may be used, and thus an ink jet printer (not shown) may also be 
employed. A paper diverter 134 is mounted in the upper portion of the laser printer 
15 unit 133 in a similar manner to the paper diverter of FIG. 1. Apaper transport 135 is 
similar to the paper transport 16 and conveys the printed paper sheets from the paper 
diverter 134 to a printed paper sheet storage unit 138 in the form of a mailbox. It is 
understood that other types of output storage units, such as stackers (not shown) 
may also be employed with the system 132. 
*2 0 With reference to FIG. 7, in use, a printed paper sheet 141 enters the diverter 

134 and is moved along a horizontal plane from a printer mouth 142 in a printer 
paper path 144 direction rearwardly and comes to rest at an initial rest. Thereafter, 
the paper sheet 141 moves in an opposite direction forwardly longitudinally from the 
position A into a final rest position B as shown in solid lines in FIG. 7 and in broken 
2 5 lines in FIG. 9. 

Once the paper sheet 141 is disposed in the rest position B, it can be 
presented or delivered leftwardly along a leftward paper path 146 at a sharp right 
angle to the printer paper path 144 to a position C at the transport 135, which in turn 
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conveys the paper sheet 141 to a final rest position in the mailbox 138 at a position 
D 

Alternatively, under computer control, the paper sheet 141 can be moved 
longitudinally rearwardly along the printer paper path 144 to be presented at a 
5 position G. In this regard, when the sheet is presented to the rear of the unit, the 
sheet does not stop in the rest position A, but instead continues to the position G, 
where it can be manually taken from the unit. 

Alternatively, under computer control, the paper sheet 141 can be moved 
rightwardly along a rightward paper path 148 to a position F so that it can be 

10 presented to a user or customer. 

In accordance with the present invention, the divert er 134 can also 
alternatively move the paper sheet 141 forwardly along the printer paper path 144 to 
a position H for presenting it from the front portion of the laser printer unit 133 as 
indicated in FIG. 7. In such a mode of operation, it does not come to rest at the 

15 position B, but instead continues to move to the position H. Therefore, the diverter 
134 is capable of presenting or delivering paper sheets in any one of four directions 
selectively, by moving the paper sheet at either a sharp right angle leftwardly or - 
rightwardly transversely, or either forwardly or rearwardly along a longitudinal in- 
direction in line with the printer paper path. 

SO Considering now the paper diverter 174 in greater detail, the diverter 174 

includes a horizontal diverter platform 153 mounted at the top portion of the laser 
printer unit 133, and has a hingedly mounted top lid 155, which is hinged to the 
upper portion of the laser printer unit 133 at 157 (FIG. 9). 

In order to control the movement of the paper sheets from the paper diverter, 

25 a longitudinal retractable conveyor belt 159 mounted in a rectangular opening 150 in 
the underside of the lid 155 functions in a similar manner as the conveyor 83 of 
FIG. 5, for conveying the paper sheet 141 in a longitudinal direction either rearwardly 
or forwardly. In order to convey the paper sheet 141 either leftwardly or rightwardly 
in a transverse direction along either the paper path 146 or the paper path 148, a 
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transverse retractable conveyor belt 162 is mounted within a rectangular opening 163 
on the underside of the lid 155. Similarly, a transverse retractable conveyor belt 164 
is mounted within a rectangular opening 166 in line with the conveyor belt 164 with 
the longitudinal conveyor belt 159 disposed therebetween in a T configuration. 
5 A series of longitudinal low friction guides generally indicated at 168 in 

FIG. 9 on the platform 153 extending transversely to the printer mouth 142 facilitate 
longitudinal movement of the paper sheet 141. The guides 168 comprise a series of 
spaced- apart raised elements mounted on the surface of the platform 153, such as a 
long guide 169 extending adjacent to one side of the mouth 142, and a short guide 
10 170 disposed in axial alignment with the long guide 169 and extending adjacent to the 
opposite side of the printer mouth 142. 

A series of transverse low friction spaced- apart guides 171 such as the guide 
173 extend transversely relative to the longitudinal guides 168 for facilitating 
transverse movement of the paper sheet 141. A set of four rollers generally indicated 
15 a 175, such as the roller 177 facilitate transverse movement of the paper sheet 142. 

A single longitudinal roller 179 disposed in alignment with the row of four transverse 
rollers 175 is mounted oppositely thereto to facilitate longitudinal movement of the 
paper sheet 141 along the upper surface of the platform 153. 

A pair of low friction plates 182 and 184 (FIG. 9) are mounted on the under 
2 0 surface of the top lid 155 to facilitate movement of the paper sheet 141 between the 
lid 155 and the platform 153, when the lid 155 is disposed in its closed position as 
indicated in FIG. 8. Similarly, a hold down tab 186 is cantilevered from the 
underside of the lid 155 to facilitate the movement of the paper sheet 141 between 
the lid 155 and the platform 153. 
2 5 Considering now the printer mount 142 with reference to FIG. 9, the printer 

mouth 142 is in the form of an elongated slot or opening in the platform 153 and 
extends transversely thereacross parallel to the leftward and rightward paper paths 
146 and 148. An angularly depending guide strip or flange 188 at the rear edge of 
the slot forming the printer mouth 142 facilitates the movement of the paper sheet 
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141 from the underside of the platform 153 from the laser printer (not shown) onto 
the upper surface of the platform 153 to move longitudinally rearwardly along the 
longitudinal printer paper path 144 until it completely exits the printer mouth 142 and 
rests at the initial rest position A. A pivotably mounted paper detecting finger 191 at 
the printer mount 142 intermediate its ends pivots out of the way of the moving 
paper sheet 142 emerging from below the platform 153 as it is guided up onto the 
upper surface of the platform 153 and moves reanvardly longitudinally therealong. 
Once the trailing edge of the paper sheet 144 moves past the finger 191, it pivots to 
open its switch (not shown) for causing the longitudinal conveyor belt 159 to stop 
moving. Thus, the sheet 141 then comes to rest at a position A as shown in FIG. 1. 

Thereafter, the conveyor belt 159 automatically reverses its direction of travel 
to move the paper sheet 141 from the initial rest position A forwardly in a 
longitudinal direction oppositely to the printed paper path direction 144, until the 
paper sheet 141 comes to rest at the final rest position B. A pivotal paper detecting 
finger 193 depending from the underside of the lid 155 detects the leading edge of the 
paper moving forwardly to close a switch (not shown) for stopping longitudinal 
conveyor belt 159 to cause the paper sheet 141 to come to rest at the position B. v 
Also, the finger 193 causes the longitudinal conveyor belt 159 to retract within the 
opening 150, unless under computer control, the paper sheet 141 can be presented 
forwardly from the laser printer unit 133 at the position H. If a forward presentation 
is desired, the finger 193 pivots, but its switch is overridden to permit the longitudinal 
conveyor belt 159 to continue conveying the paper sheet 141 forwardly along the 
paper path 151. 

A set of flexible guides or flaps 194, such as the flap 197 disposed along the 
forward edge of the printer mouth 142 enables the forwardly longitudinally moving 
paper sheet 141 to move over the mouth 142 without entering it inadvertently. 

The conveyor belts 162 and 164 caused the paper sheet 141 to move 
transversely either leftwardly or rightwardly, once the sheet is disposed in the final 
rest position B. In order to accomplish either direction of movement, the conveyor 
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belts 162 and 164 can operate in either direction. Also, it is to be understood that the 
conveyor belts 162 and 164 remain retracted while the longitudinal conveyor belt 159 
is operational. Once it positions the paper sheet 141 in its final rest position B, then 
the conveyor belt 159 retracts and the conveyor belts 162 and 164 are lowered into 
position under the force of gravity from the underside of the lid as hereinafter 
described in greater detail. 

Since the three conveyor belts are similarly constructed and operated, only the 
conveyor belt 164 will now be described in greater detail with reference to FIGS. 10 
and 11. The conveyor belt 164 is an endless loop and is mounted for movement 
between a pair of rollers or sprockets 199 and 102, which are rotatably mounted in a 
mounting bracket 204 aligned within the opening 166. A pair of aligned elongated 
openings or slots, such as the opening 206 in the bracket 204 on opposite sides of the 
roller or sprocket 202 enable the retracting motion of the conveyor belt 164. 
Similarly, a pair of aligned elongated openings, such as the opening 208 in the 
bracket 204 on opposite sides of the roller 202 facilitate the retractable operation. As 
shown in FIGS. 10 and 11, the unit is fully retracted, and thus a pair of axles 210 and 
212 for the respective rollers 202 and 199 are disposed in the upper closed ends of 
the elongated openings. A pan of lever arms 214 and 216 disposed on opposite sides 
of the belt 164 force and retain the mounting bracket 204 in its retracted position as 
0 indicated in the drawings. 

A pair of wheels 218 and 222 at the bottom distal ends of the respective lever 
arms 214 and 216 roll along the bracket 204, and the upper ends of the lever arms are 
pivotally mounted at 224 and 226. The two lever arms are similar to one another and 
move in unison about the common pivot axis. 
5 Considering now in greater detail the lever arm 214, it includes a horizontal 

pin or foot 226 which is controlled by an upstanding pin 228 on a motor driven gear 
229 forcibly moves the foot 226 and thus the lever 214 to the bracket retracting 
vertical position as shown in FIGS. 10 and 11. 
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In order to retract the conveyor belt 164, the gear 229 moves in a counter 
clockwise direction as viewed in FIG. 1 1 through a partial rotation to a position as 
indicated in broken lines to cause a tension spring 231 to swing the lever arms 214 
and 216 into the position as indicated in FIG. 10 whereby the wheels 218 and 222 
roll along the mounting bracket as it falls under the force of gravity into its actuated 
position. 

It will become apparent to those skilled in the art that the conveyor belts may 
be replaced with suitable drive rollers (not shown). 

While particular embodiments of the present invention have been disclosed, it 
is to be understood that various different modifications are possible and are 
contemplated within the true spirit and scope of the appended claims. There is no 
intention, therefore, of limitations to the exact abstract or disclosure herein presented. 
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CLAIMS 

What is claimed is: 

1 . A non-impact printer system, comprising: 

a non-impact printer unit for printing onto a series of paper sheets 

5 seriatim; 

paper diverter means disposed above said printer unit for receiving 
individual sheets of the printed paper seriatim from said printer along a printer paper 
path and for positioning the printed sheet temporarily at the top portion of said 
printer unit at a rest position; 

1 0 said paper diverter means for moving said printed paper sheet 

subsequently sidewardly from said rest position along a transverse paper path at 90 ° 
relative to the printer paper path to a storage position immediately adjacent to said 
printer unit to one side thereof to cause the series of printed paper sheets, to be 
moved seriatim at a sharp 90 ° angle from the printer paper path to the storage 

15 position; and 

a printed paper sheet storage unit disposed adjacent to said printer 
unit at one side thereof at said storage position to enable said printer unit and said 
sheet storage unit to be closely spaced in a side-by-side configuration. 

2. A non-impact printer system according to claim 1, further including 
2 0 means for transporting sheets of paper seriatim to said printer for printing thereon. 

3. A non-impact printer system according to claim 1, wherein said paper 
diverter means moves the printed paper sheets selectively sidewardly seriatim either 
rightwardly or leftwardly from said rest position. 

4. A non-impact printer system according to claim 3 ? wherein said paper 
2 5 diverter means moves the printed paper sheets selectively longitudinally seriatim from 

said rest position either rearwardly or forwardly selectively. 

5. A non- impact printer system according to claim 1, wherein said 
printer unit includes paper trays each having a cantilevered paper feed mechanism 
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mounted therein and having a motor driven feed roller for driving the topmost paper 
sheet from its paper tray. 

6. A non-impact printer system according to claim 5, wherein said paper 
tray has a sloping end wall and an angular stop for confining the paper stack in a 

5 leveled configuration. 

7. A paper diverter for conveying paper exiting a printer, comprising: 
for receiving individual sheets of the printer paper seriatim from the 

printer along a printer paper path and for positioning the printed sheet temporarily at 
a rest position; and 

10 means for moving said printed paper subsequently sidewardly fr om 

said rest position along a transverse paper path at 90 ° to the printer paper path to a 
storage position immediately adjacent to said diverter to one side thereof to cause the 
series of printed paper sheets, to be moved seriatim at a sharp 90 ° angle from the 
printer paper path to the storage position. 

15 8. A non-impact printer system according to claim 7, further including 

means for moving the printed paper sheets selectively sidewardly seriatim either 
rightwardly or leftwardly from said rest position. 

9. A non-impact printer system according to claim 7, further including 
means for moving the printed paper sheets selectively longitudinally seriatim from 

2 0 said rest position. 

10. A method of diverting paper sheets from a non-impact printer unit 
comprising: 

receiving individual sheets of the printed paper seriatim from the 
printer unit along a printer paper path; 
2 5 positioning the printed sheet temporarily at a rest position; and 

moving said printer paper subsequently sidewardly from said rest 
position along a transverse paper path at approximately 90 ° to the printer paper path 
to an adjacent storage position to cause the series of printed paper sheets, to be 
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moved seriatim at a sharp 90 ° angle from the printer paper path to the storage 
position. 

11. A method according to claim 10, further including moving the printed 
paper sheets selectively sidewardly seriatim either rightwardly or leftwardly from said 
rest position. 

12. A method according to claim 11, further including moving the printed 
paper sheets selectively longitudinally seriatim from said rest position. 
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